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V. 

Analyfis Geometrica y jfoe n<ppa 'Vera Methodus Pe- 
folvendi ? tam Problemala Geometric a 5 quam 
Arithmeticas Quxjliones. Pars frima y de Plctnis ; 
Authore D. Antonio Hugone de Omerique San- 
lucarenfe. Sold by Sam. Smith and Benj. Walford 
at the Princes in St. Paul’s Church-yard London. 

T ^HE Author of this Book being of opinion that 
the Method of deducing Geometric Demonftra- 
tions from an Algebraic Calculation, is forc’d and un¬ 
natural , has ftudied how to find an Analyfis purely 
Geometrical, from which a Synthefis^might eafily be 
deriv’d , according to the Method of the Antients. 

He begins with an Introdu&ion confining of about 
twenty Geometric Propofitions } which are fo many 
Lemmas, in order to make his Analyfis the more'eafy" 5 
the chief Propofition of his Introduftion , and which 
he has occafion to ufe moft, is this : To find tivo tines 
whofe fum or difference is given , that fball be reciprocal 
to two given lines • this comprehending the Conftruclion 
of Quadratic Equations. He diyides the reft of his 
Book intoFour Parts. In the Firft he confiders th(,fe Pro¬ 
blems that are folv’d by fimple Proportions. In the 2 d; 
he considers thofe that are lolv’d by u-fing Compound' 
Ratio. In the 3 d. he refolveS thofe wherein it is necef. 
lary to confider Quantities connected by the Signs -+■ 
and—j? An$, in the he confiders Indeterminate 
Problems. 

He Prefixes tq hisPirftl Part fome General ‘R'ules; ho# 
to proceed. in : a. d^ornttric InveftlgMidn^j and Bebaufe 
thefe-Rules contain what is moft materiil in his Method; 
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we ttiink it not improper to relate ’em as he has laid ’em 
down himfelf. 

io. An unknown Line is always terminated in an 
unknown Point ? hence to avoid confufion, the unknown 
Points ought to be Denoted with the laft Letters of the 
Alphabet v , y, x r See. to diftioguifh ’em from the 
known Points 4 , b, c, A, &c. and if there is occafion, 
one and the fame Point may be denoted with twoLetters, 
when a known and unknown Line concur in it. 

Ftrfi Definition. 

Additive Ratio is that whofe Terms are dtlpos’d to 
Addition, that is, to Compofition. SubtraBivt Ratio is 
that whole Terms are difpos’d to Subtraction, that is, to 
Divifion. 


, -f-f-1 

« b x c 

Let the Line * f, be divided in the Points b, and x } 
the Ratio between ab^ and bx, is Additive 5 becaufethe 
Terms ab y and bx, compofe the whole ax, but the 
Ratio between ax and bx is SubtraBive , becaufe the 
Terms ax, and bx, differ by the Line ab. 

2o. The fame order of the Letters which is in the 
Figure,ought to be kept in your Analyfis, that fo by meer 
InfpeAion you may know whether the Ratio is Additive 
or SubtraBive - and confequently whether you ought 
to Compole or Divide. 

$<>. When you are to argue by Proportions, and the 
Proportion lies in a Right Line, you have no other 
way to proceed, on but by Compofition or Divifion: 
Therefore if both Ratios are Additive, you muff argue 
by Compofition $ if both Subtra&ive, by Divifion; fo 
as always to ufe that way of arguing which is the fitted: 
for the.prefervation of thofe Terms that are known 5 but 
when one Ratio is Additive and th’otber SubtraCUve, 
the Additive mud either be made Subtra&ive,or the Sub^ 
tractive Additive5 Now this change it wrought by 
repeating either Term. p or 



t 3T3 ] 

a % ~c ~ “ “~l 

For if we defign to change the Additive Ratio of ah 
to bd f into SubtraCtive, let be be made equal to ab, and 
thus the Ratio of be to bd, that is, of ab to bd , will be 
SubtraCtive^ and Iikewife,if the Subtractive Ratio of bd to 
be was to be made Additive j it is but making ab equal 
to be. 

40. This is always to be obferved, when the Terms 
of the Ratio which is to be reduc’d, are known j but if 
they are unknown, and their Sum or Difference is 
known, it is often convenient to ufe the 7th. and 8th. 
Propofition of the Iiitrodu&ion by means of which the 
difference of the Terms of an Additive Ratio , or the 
fum of the Terms of a SubtraCtive one, may be expreft, 
whence you may argue by Divifion or Compofition. 
Now the 7 th. Propofition of the Introduction is this 5 
If a Right Line is Divided into two equal Parts, and into 
two unequal Parts, the middle part is the half difference 
of the unequal parts. The Bth. Propofition is this; If a 
Right Line is Divided into two equal parts, and a Right 
Line is added to it, that which is compounded of the 
half and of the Line added, is the half fum of the Line 
that is added, and of that which is compounded of the 
whole and the Line added. 

Second Definition. 

That Ratio we call Common which is Common to 
two Proportions whether it be Direct or Reciprocal; 
Let there be two Proportions a b:: d, e , and b, c .* e, /, 
having the fame Terms b and e, and confticuting a Di¬ 
rect Ratio , this Ratio we call Common, becaufe it is 
Common to both Proportions ; In like manner let there 
be two Proportions a, b:: ej and b, c:: d, e, each having 
the fame Terms b and e which conftitute a Reciprocal 
Ratio, this Ratio we call Common , becaufe it is Com¬ 
mon to both Proportions. 

I i i o 5/. 
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5 <?.. Therefore if two Proportions have a Common 
Ratio , we may argue by Equality* but if a Common 
•Ratio is wanting , k muft be introduc’d, that we may 
proceed farther, which will be done by the Redudion of 
fome Ratio into another equal to it. 

;£i|:ewt(e if. a Proportion lies in a 1 rtangle or any 
.other Figure,, you muft uTe a new Proportion by re¬ 
peating fome Angle, that is,by changing its Pofitionkhat 
fd you may have two equal Terms in two different Pro¬ 
portions, andfo may argue by Equality: Hence it is evi¬ 
dent that , that Angle ought to be tranfpofed, which 
together with the other Angles* and Sides of the Figure, 
ftiews the moft convenient fimilitude of Triangles. 

6 o. Now what is fought being alfum’d as granted, 
all our endeavours muft be to retain in arguing thofe 
magnitudes which are already known, and to extin- 
guiflr as much as we can the unknown Point, and the 
Analyft undemanding where to ufe Additive or Sub- 
tradive Ratio in one Proportion, and how to Introduce 
a Common Ratio in two Proportions, if it be wanting, 
will come to the end of thisRefolution by neceffary confe- 
quences : Now this end is obtain’d when the unknown 
Magnitude is found equal to fome known Magnitude, 
or the unknown Point is in one Term, which is a 4 th. 
Proportional, or in two Terms either Means or Extreams 
whofe fum or difference is known, for a 4 th. Propor^ 
tional, or two Reciprocals will do it. 

7 0. The Analyfis being ended, the order of the Con* 
ftrudionand Demonftration is evident, for nothing elfe 
is required for the Conftrudion, but what has, or is 
foppos’d to have been done in the Analysis, and for the 
Demonftration, nothing but to begin from the end of 
the Analyfis and proceed to the beginning of it, obfer- 
ving that where the Analyfis argues by Alternate or In¬ 
verted? Propofitions, the Syntbefis argues by the fame, 
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and that where the Analyfis Compounds, the Synthefis 
Divides, and vice verfa. 

But to make thofe Rules more ufeful, it won’t be amifs 
to (hew the applications he has made of ’em in the folu- 
tion of fome Problems, and becaufe there is a great 
variety of’em in his ! Book, we will chute a few of the 
moft remarkable as Rules in cafes of the like nature. 


PROBLEM. 



The Line ac being divided at pleafure in b to di¬ 
vide it again in x between b and c Co that ax ice, bx 
be proportional. 


* * 

Analyfis. 



bx. 

Let therefore 

ax. 

xc:: 

xc. 

and Componendo 

ac, 

xc:: 

be. 

bx. 

and Alternando 

ac, 

be:: 

xc. 

bx. 

Let cq be made __ be 

) 

c 4 

be. 

bx. 

and Comf.onendo 

aq. 

ceft: 

Therefore the Problem 

is folv’d. 





ConfiruB'ton. 

Let the Conftru&ion be made as before. 
Demonfiration. 

For fince, by the Conftrudion, aq is to cq as be to 
bx. Therefore Dividendo ac is to cq that is to oc, as xc to 
bx and Alternando ac is to xc, as be to bx* Therefore 
Dividends ax, is to xc as xc to bx, which was to be done. 

PROBLEM 



ts*n 


f—-4-4-i-M- A 

a -m oc b f c 

PROBLEM 

The Line ac being Divided in b to Divide it again 
in x between a and b To that**, xc, xb be Proportional. 
Now becaufe in the Proportion ax, xc : : cx, xb, the firft 
Ratio is Additive and the fecond snbtrapfive it is evident 
that the Additive mult either be made subtrattive, or the 
subtraftive Additive. But becaufe the Terms are un¬ 
known, let 4f be bife&ed in m, and a m x will be 
the Difference of the Parts ax, xc ; likewife let be be 
bife&ed in p , and ixp. will be the fum of the Parts xc 
and xb 5 whence one may proceed by Compofition or 
Divifion. 

Analyst. 

Let ax, xc : : xc, xb 

Theref. Componendo ac xc:: ixp, xb 

and half, the Antecedents me, xc :: xp, xb 

and Convertende me mx ; : xp, bp 

Therefore the Problem is folv’d. Becaufe the Point x 
being only in the middle Terms, we can proceed no far¬ 
ther. And becaufe there is nothing from whence we may 
infer which of the two mx and xp is the greateft, it will 
be in our choice to take mx either for the greateft or the 
leaft part, and there will be two Solutions for 
which there is one Demonftration. 

Conftrutfion and Demonftration. 

Let ac be bifedled in wand be in p, and to me and bp 
or pc let two Reciprocals mx and be found whofe fum 
be mp, I fay the thing is done. 

For by the Con ft ruction me, mx :; xp, bp, There¬ 
fore convertendo me, xc:: xp, xb and doubling the 
Antecedents ac, xc :: 2 xp, xb, but 2 xp is the fum 

of 
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of the Terms xc and xb; therefore Dividcndo ac, xc: : 
xf 3 xb, which was to be done. 

PROBLEM. 


a 


DC 


y C 


To Divide the given Lines ab be in x and y fo 
that Ay be to xc as / to g and xb to yc as h tok. 
Conditions. 

^ xc:: f> g 
and xb yc :: h, k. 


ft/. 


ay, 

xb 


xc 


A 


yet: k. 


g- 

k. 


Let therefore 
and alfo 

or be , ca. 

And as the fum of the Antecedents to the fum of the 
Confequents, fo one Antecedent to its Confequent. 


Therefore 


xc. 


n : ' 


h k , 

& l - 
/. 


or 

Thercforeby Equality ay, yq :: f y 

Conftruftion and Denionjlration. 

Let h be to k, as be to cq, and fo g to/, Let ^y be 
be Divided in y in the Ratio of / to /, and let ay be 
to xc as / to g. I fay that xb, yc:: h , k. for fince 
by the Conftrlidion ay-yy.% /, l; and ay to xc as f 
to g : by Equality xc will be to yq, as g. to l that is 
as be to cq and becaufe the difference of the Antecedents 
is to the difference of the Confequents, as one Antecedent 
to its Confequent, xb will be to yc as be to cq, that is, as 
b to k y which was to be done. 


PROBLEM . 


_A Square or Rhombus abed being given to 

draw 
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Let therefore , - v / be equal to m. 

by the id, of the 6th • Book of Euclid ab^ dyi : dx^ xy 
Let the Angle dxz be =; W 

and becaufe the Triangles dxz, dby are Similar, 

dby by:: dx. 

Therefore by Equality 
But the Angle 

Therefore the Triangles dxz. 

Therefore 


db 5 ah :: xy } 
xbz -jc dby . or 
xbx are Similar 


xz, 

xz, 

dxz, 


. , dz y kz:: xz, h£\ 

ConjWumon and Eemonflration. 

LetM be to ab, as m tog, and let dz, bz whofe diffe¬ 
rence is db be found reciprocal to g. Set off from the 
point* the Line svequal to^and through * draw d X u I 
Jay that xy is equal to the given line m. 

. F° r fince b y the Conftruclion dzMtog as * to bz that 
k dz is to xz as xz to bz :, The Triangles dzx } bzt 

will 
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.will be Similar, Therefore the Angle dxz will be equal 
to the Angle xbz> that is, to the Angle dby (forthe 
Angles dbyznAxbz are equal * becaufe dbc in a Square 
or Rhombus is equal to the Angled, or its equal yb&,. 
henoe adding the common Angle xby, the Angles dby 
xbz will be equal.) Therefore fince the Triangles dzx t dby 
have the Angles dxz and dby equal, and the Angle bdx 
common, they will be fimilar, and therefore db will 
be to by as dx to xz that is,to g } but becaufe ad, bx 
are parallel, ab will be to by as dx to xy. Therefore by 
Equality ab is to db as g to xy. But by the Conftrudion 
ab is to db as g to m , Therefore xy is equal to nt. 
Which was to be done. 

PROBLEM. 

A Circle xyz being given by Pofition, and two 
Points in it a and £ being given, to draw the Lines 
sx, xb fo that yz ftiall be Parallel to ab. 



A N A L T S 1 S. 

Let therefore yz be parallel to ab 

Therefore the Angle abx = yzx 

Let the Angle ayv be made == abx 

Therefore the Angle ayv = y&x 

Therefore x, v, y, b> are in a Circle 

Therefore the Redangle vay = say 
But the Redangle xay == any Redangle through a 
Theref. the Redangle vab = any Redangle through a. 

Conflrnftion and Dextonftration. 

Let the Redangle vab be made equal to any Redanglc 
through 4 fuch as cad , let the Tangent vy be drawn 

KH through 
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through a let the line yx, and through b the iine xz 
be drawn , let yz be join’d, I fay that yz is parallel 
to ab. 

For fince the Redangle vab has been made equal to cad, 
and a ray is equal to the fame, the Redangles vab xay 
will be equal: Therefore the points x, v,y,b, will be in a 
Circle, and the Angles ayv, abx upon the fame Line xv 
will be equal, but becaufe vy touches the Circle xyz and 
xy cuts it, the Angle ayv is equal toys*. Therefore the 
Angles yzv abx will be equal, Therefore the Lines 
yz ab will be parallel, which was to be done. 

The following Problem is taken out of the feeond Booh 
P R O B L E M. 

The Line ad between b and c being Divided in b and 
*> to Divide it again in * fo that the Redangle 
axb be to the Redangle dxc as mp togp. 

--j— -1->-.-~i 

CL h G <1 Jf 


-H 




p y 


A N 

Let therefore 
Therefore if you make 
And alfo 


A L Y $1 S» 

axb dxc.*; mp, gp 
3X, xd:; mp, py 
bx, xc:; py gp 
The Problem will be folv’d , for the produds of the 
Analogous Terms will reftitute the Proportion. 


Let therefore ax, 

and Componendo ax. 

Let mg, mp , ad, ak be proportional 
Let alfo bx, 

and Componendo be. 

Let be, cf tng , gp be proportional cf 
Therefore Componendo xf 

and by equality xf* 

and Comertendo xf, 


xd 
ad; 
ak 
Xc ; 
xc: 

xc; 

xc: 

cf; 


mp, 

rap, 

mg 

py. 

gy> 

ray, 

ak, 

ak. 


The following Problem is taken mt of the third Book. 


py 

my 

SP 

8 P 

rag 

rag 

ax 

xk 
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problem* 

The Line ac being divided any Where in b, to divide 
it again in x between b and c fo that the Reftangle axb 
ihall be equal to the ‘Re&angle bxe together with the 
double fquare of xc. 


I-^ . J — -- ^ 

a b x c d J 

ANALYST S' 


Let therefore 

axb 

= bxe -+■ 2xcx 

But by 3. a. El. 

bex 

= bxe -+ xcx 

Therefore 

axb 2= 

bex ■+ xcx 

Let cd be made — be, theref. 

bex = 

dex 

Therefore 

axb = 

dex = *+ xcx 

that is by 3. a. El. 

axb = 

dxc 

Therefore 

ax, xc 

i : xd, bx 

and Componendo 

Let cf be made = bd 

ax, xc 

: 1 db, bx 
cf 

and ai the fum of the Antecedents, to 

the fum of the 


Confequents. So one Antecedent to its Confequent. 
Therefore af, be : : cf, bx. 

Therefore the Problem is folv’d. 

Conflruftion and Demonffratien. 

Let edand dfbe made equal to ^c, and let af be, cf r bx t 
be proportional, 1 fay the thing is done. 

For fince af , belt cf y bx, and the difference of 
the Antecedents to the difference of the Confc- 
quences as one Antecedent is to its Cbnfeqttent,*? will be 
to Arc, as c/or be to bx t and'the Redangle axb will 
fee equal to the Redangle dxf- t that is, to the Redan¬ 
gle dex together with the Square of jw or (became be 
and td are equal ) to the Redangle bex with the Square 
of xc 5 But thefte&aitgle&r* is equal to the Redangle 
bxt *and the Square of xc : Therefore the Redangle axb 
is equal to the Redangle bxe, and the double* Square of 
Which was to be done. 

'The following Proportion is taken out of the 4th. Book. 

PRO B L E M > 

•Two fbfnts a and b being giveB,todraw the two 

Line# 
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Le axb whofe height is xy be the Triangle required 
Bifeft ab in m and draw mx. 


A N A LYSIS. 

Let therefore axa -*■ xbx = gg 

Biit by the i^.ofthelfltrqd. xbx = aama H>2mxra 
Therefor© gg = 2ama;+2mxm 

or gg—2 ama = 2 mxm 

Therefore the Problem h folv’d , but the Length of mx 
being given and not its, Pofition, it is evident that it 
may be the Semidiameter of a Circle whofe Circumfe¬ 
rence (hall be the Locus of the point x. 

Confirutfion and Demonftration. 

From the Square given gg Subtract the double Square 
of am , the Square root of half the remainder (hall be 
the line mx* with the Center m and diftance mx, de- 
fcribe the Circfe f xd, I fay that any point x taken in its 
Circumference refolv^s the Problem. 

For fine© the double of the Squares of am and xm is 
equal to the Square ^, by the Conftru&ion, and by the 
13th. Propofition of the Introduction to the Squares ax 
and xb : The two Squares ax and xb together will be 
equal to the Square gg. Which was to be done. 

FINIS. 


E R R A T A. 

I I. i* for IV. r. III. p. 356. 1 . 2 6. for III. r. IV. and for 

tracl~ t Jiihraffio?}, &c. rjubftrafi, &c. p. 357. 1. 33. t . Sojigcnes. 



